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学位論文内容の要旨 
 This thesis consists of six chapters. In chapter one, a general introduction is given on the scope of 
production, market demand, value limitations and production problems relating to leaf yields of African 
nightshade are outlined. Heteroploidy and male-sterility are introduced as potential breeding tools for leaf yield 
improvement. 
 In chapter two chromosome duplication of a wild-type tetraploid African nightshade (Solanum 
villosum) through colchicine application is described. Characteristics of the induced octoploid mutant and its 
potential application and limitations in heteroploidy breeding are discussed.  
 Chapter three covers the induction of male-sterility using 60Co gamma-ray and 12C5+ ion-beam 
irradiation technique. Types and distribution of male-sterile mutants isolated at the M2 progeny of seeds 
irradiated with various doses of the mutagens are described. 
 In chapter four, regulation of floral structure and fertility restoration by photoperiod and temperature 
in a season-dependent abnormal floral organ mutant (T-5) with vegetative and reproductive floral phases is 
described. 
 Chapter five covers comparative analysis of plant growth parameters including specific leaf area 
(SLA), leaf weight fraction (LWF), leaf area ratio (LAR), net assimilation rate (NAR) and relative growth rate 
(RGR) between the T-5 mutant and the wild-type plants. Dry matter production and distribution among 
vegetative and reproductive plant organs as well as harvest index and leaf yields are also presented.  
 Finally, in chapter six, general inferences and conclusions made from the study on the potential for 
use of sterility to circumvent source-sink imbalances that occur after anthesis causing reduced leaf yields due 













30℃または夜温 25℃以上で花器形態異常となり花粉稔性も低下し，昼温 20～25℃で夜温 10
～20℃とすると稔性が回復することが明らかとなった。このように T-5 は，稔性を回復させ
ることにより自殖種子が採種できることから，不稔形質の維持のための花粉親系統や不稔
個体の選抜操作が不要であり，非常に有用である。 
 さらに，T-5 は，野生型と同等以上の乾物生産能力があり，着果がほとんどないため果実
への同化産物を葉の生産に回すことにより，高い葉収量を示すことを明らかにした。 
 本研究に用いたソラナムニグラム系統は四倍体であるが，コルヒチンを用いた染色体倍
加により，野生型八倍体の育成にも成功した。この八倍体は，五倍体や七倍体を育成する
ための有用な育種素材となりうると考えられた。 
 以上の研究成果は，５編の論文として発表されており，博士（学術）の学位に値するも
のと判定した。
